Ehrlich records the concern of one psychiatrist that if antidepressant drugs were shown to be ineffective,patients would suffer by being deprived of the benefits of the placebo effect. A striking study, published last year, revealed that in PET scans the same region in the brains of patients became active whether they were given placebos or opioid-receptor drugs. What we clearly need, then, are better placebos.
job but had stuck out for fairer terms and broken off negotiations. Swainson was a leading illustrator and author of books on zoology, but his trinitarian (or quinarian) taxonomic system was coming to be seen as a speculative straitjacket on nature, and the book would have been poorer had it been saddled with it.
Audubon's life until 1826 had been a series of failures culminating in rows in Philadelphia where the memory of Alexander Wilson, his predecessor as America's leading ornithologist, was assiduously kept fresh. But despite his detractors, Audubon was elected to several scientific societies, including the Royal Society. The books by Hart-Davis and Chalmers both tell the tale of how this frontiersman, for whom English was a second language, managed to break into the scientific community through his energy, enthusiasm and sheer talent as a painter.
Finding friends and admirers in Liverpool, Audubon went to Edinburgh with more confidence. There he ignored advice to publish in a small format, and met William Lizars, who was to do some exquisite plates for William Jardine's series The Naturalist's Library. Lizars engraved and printed Audubon's plates and coloured them by hand -this was by necessity variable, and was a frequent source of complaint from the subscribers who sponsored the work. After producing a few of these, Lizars, faced with a strike and overstretched, was happy to give up.
Audubon, by then in London, found that Robert Havell and his son (also Robert) would do the job at a lower rate, and they ended up doing almost all of the plates.
Huge undertaking: this yellow-billed cuckoo was life-sized in John James Audubon's Birds of America.
NATIONAL MUSEUMS OF SCOTLAND
Audubon's was one of the last great books to be illustrated with engravings, as Swainson and others perfected the cheaper method of lithography. Each volume generally contained, unsystematically organized, some plates of one or two big birds, and some of several smaller ones. But Audubon struggled to maintain enough subscribers, as some died or fell away as the work progressed. Even so, he triumphed, even in the United States, to which he returned several times.
Audubon's Elephant and Audubon in Edinburgh both recount his eventful history.
But whereas Hart-Davis has produced a compact, elegant and readable biography, Chalmers' less-organized volume is focused as much on Edinburgh and its scientific world as on Audubon.
The size of Chalmers' book works better with Audubon's plates -the bigger the better, as he intended. And whereas HartDavis reprints only Audubon's pictures, Chalmers has also included many by other contemporary artists, so that we can compare their work and get a real feeling for Audubon's achievement. This also reveals the demands placed on anyone depicting nature at a time when Charles Darwin was a student.
Although most of the plates were printed in London, Audubon hated the bustling, foggy metropolis, but loved Edinburgh. Chalmers puts across a vision of that city and its medical institutions when Wordsworth's line "We murder to dissect" was being put into practice by Burke and Hare. The book places Audubon securely within the science of his time. Here I show that the precise mechanism for the luminescence in the reindeer Rangifer tarandus rubens is identical to that which causes the glow in railroad worms.
There has been unwarranted confusion about the first record of the red-nosed reindeer. Priority belongs to R. L. May of the Montgomery Ward department store in Chicago, who made the first independent sighting, accompanied by draftsman D. Gillen, who clearly recorded its shining nose in his sketch and printed illustration 3 (Fig. 1) . The resulting publication was given the widest possible distribution, to such effect that six million copies had been sold by 1946. The fame of the mutant was ensured by the popular, if inaccurate, musical rendition of its discovery by G. Autrey in 1949.
It is now known that selection for the Rudolph mutant by the notoriously secretive Chukotkan herder, S. Claus, actually about came by chance, during a journey across the habitat occupied by the young reindeer The famous red glow arises from a chemiluminescent reaction involving a direct conversion of chemical energy into light. It involves the substrate D-luciferin combining with ATP and oxygen, in a reaction catalysed by the enzyme luciferase, with light being given off along with the product oxyluciferin. The forms of luciferin and luciferase differ chemically in different organisms 6 , with the colour of light given off varying according to the substrate, ranging from blue in marine organisms to yellow in fireflies. The mechanism in R. t. rubens is identical to that seen in larva of the beetle Phrixothrix hiatus, known as the railroad worm, which produces red light from its head and green light from its body 7 . The size of the current population of Rudolphs is impossible to estimate with any accuracy, but it must run into many millions. There have been proposals to classify the twentieth-century 'rednosed' subspecies as a pest 8 . However, a proper understanding of its natural history will almost certainly reveal that natural controls are already beginning to operate effectively. s
